Introduction
Due to the high prevalence of vocal attrition in telemarketers, recent studies have emphasized the necessity of vocal training programs for these high-risk profession-erage of 6 h a day, once a week. Potential subjects who received previous vocal training were excluded. In order to facilitate accrual, we targeted a telemarketing service company, located in the state of São Paulo. This company, at the time of the study, employed approximately 700 telemarketers. All research was in accordance with the Resolução Brasileira do Conselho Nacional de Saúde [10] .
Data Collection
Reliability Test Initially, we attempted to determine the reliability of the Vocal Symptoms (VS) self-evaluation questionnaire, an instrument devised by Lehto et al. [1] , for telemarketers. This instrument is composed of 11 items related to different vocal symptoms. Fifty telemarketers were invited to voluntarily complete the VS questionnaire twice, 30 days apart, to determine test-retest reliability. No telemarketers received any intervention in this initial stage of investigation.
Field Assay
The second stage of investigation involved a controlled, randomized field assay to determine the effectiveness of a vocal training program with regard to the frequency of vocal attrition symptoms. Of the 700 telemarketers currently employed at the company, 229 were considered eligible. A sample of 120 eligible employees was randomly selected. These professionals were invited to participate in a 30-min vocal hygiene lecture, which was not a component of the training program. The goal of this lecture was to increase the interest in the current study and enhance accrual. During the lecture, the telemarketers were informed of the study and its objectives. They were given the opportunity to consent to participate at the conclusion of the lecture.
A total of 100 telemarketers (83.3%) attended the lecture, of which 92 (76.6%) consented to participate in the current study. Subjects were then randomly assigned to an intervention group (n = 44) and a control group (n = 48). The intervention group received an 8-week training program, including vocal warming-up and cool-down, as well as tasks to expand the psychodynamic aspects of voice production. In order to be included in the current study, telemarketers had to attend at least 6 (75%) of the 8 training program sessions, which were offered once a week and directed by the voice pathologist responsible for the study. All subjects completed the VS questionnaire both before training and then again at the conclusion of the intervention. In addition, subjects in the intervention group also completed the Benefits Obtained with Vocal Training (BVT) questionnaire, created by the authors of the VS [1] . After the completion of the study, the telemarketers who were part of the control group were provided with the vocal training program, if they were interested.
Sample size was based on estimated improvement associated with the training program. It was estimated that telemarketers receiving training will display a 50% improvement in the number of vocal attrition symptoms. Therefore, 90 telemarketers were required for the study: 45 in the intervention group and 45 controls. These figures were estimated according to the findings of Timmermans [12] , and 120 were targeted for the current study to allow for subject attrition.
As shown in appendix 1, the VS questionnaire is composed of 11 items. Responses to these items are a 4-point scale including: (1) not even once a year or never, (2) a few times a year or sometimes, (3) approximately once a month or quite often, and (4) almost every week or very often. A composite score is calculated by adding the individual scores for each item. According to Sapir et al. [3] , a symptom was considered present when it occurred approximately once a month (score 3) or almost every week (score 4). Scores of 1 or 2 are indicative of the absence of symptoms. Analysis of the number of symptoms presented was performed according to these criteria. A decrease in the number of symptoms was considered improvement and vice versa.
The BVT questionnaire is an adaptation of a questionnaire also devised by Lehto et al. [1] . Of the 23 items in this instrument, 11 were selected due to their relationship to the particular aspects covered in the training program (items: 1, 3, 5, 6, 12, 14, 18, 19, 21, 22, 23) plus two additional items: 'With the voice training, my voice became clearer than before' and 'With the training, my voice became more resistant to fatigue' (appendix 2). Scoring for the BVT is as follows: (1) disagree, (2) neither agree nor disagree, (3) somewhat agree and (4) agree. In order to simplify the analyses, items scored as a 3 or 4 were considered agreement.
Voice Training
The vocal training program was divided into eight 30-min modules offered weekly. The first 3 modules consisted of vocal warm-up. The fourth module included both warm-up and cooldown. In the last 4 modules, activities included a warm-up as well as group activities regarding the psychodynamics of voice production. In order to promote vocal warm-up, facilitating sounds, body movement techniques with sound production, overarticulation exercises, pitch and loudness range exercises, semi-occluded vocal tract exercises (hand-over-mouth technique) [13] and chant talk exercises [14] were used. The facilitating sounds included humming sounds associated with chewing movements, fricatives [15] and voice sounds [16] associated with ascending musical scales (from C3 to C4) in staccato and legato [13] . For cool-down, voice sounds were also used, with descending musical scales (from G3 to C3), as well as the yawn-sigh technique [17] and laryngeal manipulation [18] .
The modules were conducted in an attempt to obtain insight into the participants' perception of their voice and potential problems. After performing the exercises, telemarketers consistently reported alterations in voice production, even without cuing. In the group activities, each analyzed results of different vocal performances to suggest which were more effective. Each clerk received a program brochure, and every week a card was handed out for daily monitoring of compliance with the exercise program. The vocal psychodynamics work included call simulations so that the telemarketers evaluated the impressions conveyed by different vocal behaviors, including changes in quality and vocal modulation as well as in the elements of speech rate and articulatory precision.
Data Analysis
Data were analyzed using SPSS, version 10.0, and SAS, version 8.0 (SAS Institute, Cary, N.C., USA). The reliability of symptoms and VS items was verified via the weight kappa coefficient, and the Altman classification was considered in the interpretation of values obtained [19] .
Results

Reliability of the VS Questionnaire
Of the 50 telemarketers who participated in our preliminary investigation regarding the test-retest reliability of the VS questionnaire, 28 (56%) attended the follow-up evaluation ( table 1 ). The reliability of this questionnaire was rather variable: the comparison of the number of symptoms and items 1, 3 and 5 of the VS was moderately reliable ( symptom = 0.5; 1 = 0.5; 3 = 0.5; 5 = 0.4); item 11 presented good reliability ( 11 = 0.7) and the other items presented values below 0.2, indicating poor reliability. The reliability of the total scores, measured by the intraclass coefficient, was 0.82 (95% confidence interval = 0.66-0.91). From the reliability values obtained, evaluation of the effectiveness of the training program was approached using the calculation of the number of symptoms, scores and items 1, 3, 5 and 11 of the VS. These are related to: symptoms of vocal fatigue (1), sensation of a lump in the throat (3), sensation of excessive mucus in the throat (5) and absenteeism due to voice problems (11) .
Effectiveness of Training
Of the 44 telemarketers in the intervention group, 4 changed positions, 4 were unavailable, 10 had over 25% absence and 12 did not show up. The intervention group was, therefore, comprised of 14 telemarketers. Of the 48 telemarketers in the control group, 39 attended the evaluations and 29 the re-evaluations; this meant a loss of 19 
Frequency of Voice Symptoms
According to the VS findings, as shown in table 2 , of the 43 telemarketers, 15 (34.8%) presented few symptoms (score 1 or 2) and 14 (32.6%) multiple symptoms (score 3 or more), that is 29 telemarketers (67.4%) presented 1 or more symptoms. After placing the telemarketers in the intervention and control groups, there was no statistically significant difference in the number of symptoms (p 1 0.05).
Voice Symptoms -before and after Training
Changes in the number of symptoms before and after training are presented in figure 1 . 21.4% of the telemarketers in the intervention group improved -the number of symptoms decreased following training. In the control group, a greater number of telemarketers worsenedthere was an increase in the number of symptoms (34.5%) as compared to the intervention group (7.1%). This finding approached significance (p = 0.054). However, when evaluating the chance of occurrence of worsening in the intervention group, the odds ratio was 0.29 (95% confidence interval = 0.11-0.77). Comparisons before and after training with regard to the number of symptoms are presented in table 2 .
A reduction in the number of telemarketers with 'some symptoms' in the intervention and control groups was also observed. Although this reduction was greater in the intervention group, there was no statistically significant difference between the groups (p 1 0.05).
When comparing the average values of the scores obtained before and after training ( table 2 ), there was a slight reduction in the values in the intervention group for both genders; however, when compared to the control group, there was no statistically significant difference. With regard to the VS scores ( table 3 ) , comparing the total scores of each clerk before and after training, 57.1% of the intervention group improved. However, when compared to the control group (38%), no statistically significant difference was observed (p = 0.435). These results suggest that there were no significant changes in the findings of these variables with the training.
Of the 14 telemarketers in the intervention group, 71.4-100% considered themselves to have benefited from the training program. A total of 85.7% agreed that their voices became more effective in the communication with the voice training. Considering these and VS results, it is possible that the vocal training may be effective with regard to improved vocal and communication performance, but does not induce changes in vocal symptoms. 
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Discussion
Vocal attrition symptoms are frequent among telemarketers [2] . The current study sought to provide evidence that vocal training programs aid in the prevention of voice disorders for these individuals. In the current study, 142 telemarketers (92 for the field assay and 50 for the VS test-retest) participated. Of this initial sample, only 50% of the telemarketers (n = 71, 43 for the assay and 28 for the test-retest) remained in the study. The losses in the field assay occurred, in general, due to time unavailability, dismissal by the company and because training was not carried out during their working hours. In the test-retest, losses occurred primarily due to dismissal by the company. These findings concur with a previous investigation by Jones et al. [2] , who also found a high prevalence of vocal attrition symptoms in telemarketers, of whom 68% presented 1 or more symptoms, and Liechavicius [20] , with a sample of 62 telemarketers, observed that 58% of them presented with 1-3 vocal symptoms. Despite these issues with retention, no differences were observed between the intervention and control groups with regard to the number of vocal symptoms.
However, engaging in a vocal training program may not significantly reduce the number of symptoms, but it may prevent the occurrence or exacerbation of vocal symptoms. Telemarketers are clearly a high-risk group for vocal disorders [2] and the odds ratio supports this hypothesis; the statistical power of the assay was likely influenced by a relatively small sample size [21] . With regard to scores before and after training, no statistically significant difference in the values obtained as per gender was observed ( tables 3 , 4 ). Similar findings were described by Lehto et al. [1] . Since there is probably no gender difference in vocal load used by telemarketers, the findings of similar scores were in accordance with the results expected. When comparing the pre-and posttraining Voice Handicap Index scores of theater and radio announcing students, Timmermans [12] found significant differences; those subjects receiving 9 months of training presented with reduced scores. Although the methodology and the population differ in the current study, it is possible that changes in the VS scores in telemarketers can only occur after a long period of training. It is known that in the different areas of telemarketing operations, it is necessary that telemarketers have efficient voices. However, participation in training may often be jeopardized by the high employee turnover, a high rate of dismissals and the logistic policies of some companies. For greater enrolment, it would be ideal that the vocal and communication training programs were carried out within the telemarketers' working hours and that they were of shorter duration, considering the time necessary for changes to be observed [22] .
Results of the BVT questionnaire ( table 5 ) suggest that there was improvement regarding the different aspects of vocal behavior. With regard to the differences obtained in this evaluation and the VS, one hypothesis is that the training provides the telemarketers with increased vocal awareness, although it does not produce significant changes in vocal symptoms. Since vocal function is multidimensional [23] , it is possible that with training changes in other dimensions occur. That is in the voice perceptual and acoustic dimensions may be more relevant and sensitive to changes associated with training in this population. Previous data confirm this phenomenon [12] . However, in order to confirm such a hypothesis, it is necessary to carry out additional studies that include the evaluation of these dimensions in telemarketers. A complement to the present study is being carried out to assess the effectiveness of the training program proposed with perceptual and acoustic measures.
A vocal hygiene lecture was performed before the voice training, because there is no evidence in the literature about significant vocal changes after relatively brief training [7] . Although the influence of an isolated intervention for telemarketers has been evaluated in the present study, the process in which the manifestation of vocal attrition symptoms occurs is doubtlessly much more complex; the increase in symptoms in untrained telemarketers could also be influenced by other factors. These results make clear the need for an ergonomic analysis of the work process in telemarketing companies so that the influence of environmental aspects -many times underrated by companies and health professionals -be evaluated [24] . Some aspects that can affect the vocal production and performance are harmful working postures, inadequate air humidity, noise level and temperature [25, 26] .
According to the results obtained, the training program did not produce significant changes in the VS scores, but there may be an increase in the number of symptoms in untrained telemarketers. This increase would indicate the proposed program as a factor of protection for telemarketers with regard to the appearance or increase in the number of symptoms. As the training may be a protection factor, but not one of remission of the symptoms mentioned, a vocal therapy program for those telemarketers with 'a few symptoms' or 'multiple symptoms' could be performed. In order to investigate this hypothesis, studies with larger samples should be carried out. And, to evaluate the effectiveness of an intervention with regard to vocal symptoms, the ideal would be the development of a study that assessed the effectiveness of a vocal therapy program for telemarketers.
Based on the results of the current study, one may conclude that the vocal training program was not considered effective with regard to the occurrence of vocal symptoms. However, these trainings may be protective against the accumulation or exacerbation of vocal symptoms in untrained telemarketers. Furthermore, the majority of the professionals who attended the training felt as though they gained significant insight into their voice and its care. Perhaps the long-term effects of this training are not captured during the current study. Instead, insight gleaned by these data may be imminently useful over the course of voice professionals' career. 
